Lysophosphatidic acid induction of urokinase plasminogen activator secretion requires activation of the p38MAPK pathway.
Lysophosphatidic acid (LPA) is an important intercellular signaling molecule involved in a myriad of biological responses. Elevated concentrations of LPA are present in the ascites and plasma of ovarian cancer patients suggesting a role for LPA in the pathophysiology of ovarian cancer. We have demonstrated previously that oleoyl (18:1) LPA at concentrations present in ascites induces the secretion of urokinase plasminogen activator (uPA) from ovarian cancer cells, possibly linking LPA to cellular invasion. In this study we sought to elucidate which signaling pathway(s) are involved in LPA-mediated secretion of uPA from ovarian cancer cells. Specific inhibitors were utilized to determine if interference with the p38(MAPK), p42/44(MAPK), and PI3K pathways functionally blocked LPA-mediated uPA secretion. LPA stimulation of ovarian cancer cells markedly increased the phosphorylation and activity of p38(MAPK), p42/p44(MAPK), and PI3K. Both tyrosine phosphorylation and Src kinase activity were required for optimal activation of signaling by LPA including phosphorylation of p38(MAPK). Inhibition of p38(MAPK) signaling by SB202190 completely abrogated LPA-induced uPA secretion, while inhibition of the p42/44(MAPK) or PI3K pathways with PD98059 or wortmannin and LY294002, respectively, decreased but did not completely block uPA secretion. In contrast, inhibitors of phospholipase D or the p70S6 kinase pathway did not alter LPA-induced uPA secretion. Further, tyrosine phosphorylation and functional Src were required for optimal uPA secretion. Finally, LPA induces uPA secretion from ovarian cancer cells predominantly through the LPA2 receptor, with LPA3 contributing to this process. These results indicate that the p38(MAPK) signaling pathway is required for optimal LPA-dependent uPA secretion from ovarian cancer cells.